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[57] ABSTRACT

A water cooling loop is connected to cool an engine of
a railway car or the like and includes a heat exchanger.
A system for heating a compartment includes a pump
for pumping water to heating elements. The water from
the pump is selectively pumped through a first path
which includes the heat exchanger or through a second
path which by-passes the heat exchanger dependent
upon the temperature condition inside the car.

3 Claims, 1 Drﬁﬁhg Figure
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' HEATING SYSTEM FOR A RAILWAY CAR FOR
UTILIZING WASTE HEAT FROM AN ENGINE

BACKGROUND OF THE INVENTION

It is well known to provide water cooling for engines
in railway cars. In some cases, the heat generated by the
engine has been used for other purposes.

Because of the varying heating requirements of a
railway car due to the wide variations of temperature
conditions under which is operates, it is difficult to
utilize the waste heat from an engine directly and con-
tinuously to provide conventional heating for the car.
The reason for this is that there are times, during warm
or mild temperature conditions, when little or no heat is
required and other times, as during the winter months,
when the heating requirements are high.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a heating
system in a railway car which selectively utilizes the
waste heat from an englne in the heating system of the
- car. |

In accordance with the present invention, a water
circulating loop including a heat exchanger is used to
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After the water in the warm up loop reaches 170° F.,

~ the water flows through the second loop, which in-
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provide cooling for an engine in a railway car. The

heating system for providing heat for a compartment,
which may be a railway car includes heating elements
heated by hot water. A pump circulates the water
through the heating elements through either a first or
~second parallel path. The heat exchanger included in
the engine cooling system is connected in the first paral-
lel path so that water circulated therethrough by the
pump receives heat therefrom. The second path
through which the pump c1rculates water by-passes the
heat exchanger. Temperature responsive means selec-
tively switch the water from said pump to either the
first or second path.

Other objects and advantages of the present invention
will be apparent and suggest themselves to those skilled
in the art, from a reading of the following specification
and claims, taken in conjunction with the sole FIGURE
of the drawing which schematlcally illustrates a heating

system in a railway car, in accordance with the present
invention.

BRIEF DESCRIPTION OF THE DRAWING

The sole drawmg 1S a schematlc diagram of the heat-

ing system in ‘accordance with the pnnclples of the
present invention. |

DESCRIPTION OF THE PREFERRED
| EMBODIMENT |

h Referrmg to the sole FIGURE of the drawmg, an
engine 10 is used in the rallway car (not 1]Iustrated)
Heat is generated by the engine and the engine is cooled
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by a water cooling system. When the engine is first

started, water is circulated for a short period of time in
‘a warm up loop connected between the outlet 14 and
‘the inlet 16 of the engine. This warm up loop ccmprlses
a thermostat valve 18 capable of steermg the water in

one of two paths. When the temperature is below 170° -

F., for example, the thermostat 18 causes the water to
pass through the warm up loop which includes a line 12.
When the temperature reaches 170°, the thermostat 18
blocks the water in the warm up 100p and dlrects it into
a second loop or circulating path.
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cludes a heat exchanger 20. The water passes from the
heat exchanger 20 to another thermostat 22. The ther-
mostat valve 22 1s also capable of directing the water to
one or another path dependent upon its operating state
as determined by temperature. The water passes
through the thermostat 22 to a line 24 back to the inlet
16 of the engine 10, while the temperature is above 170°
F., but below 180° F. When the water reaches a prede-

‘termined higher temperature such as 180° F., for exam-

ple, the thermostat valve 22 blocks the water in the
second loop and.directs it to a third loop. In effect, the
system thus far is aimed at keeping the heat exchanger
20 at 180° F. after its initial warm up period. When this
temperature is exceeded, the third loop provides greater
cooling for the engine 10.

When the water temperature exceeds 180° F., the
thermostat 22 prevents water from flowing in the sec-

ond loop including the line 24 and forces the water

through the third loop which includes the roof cooling
radiator 26. The cooled water from the roof radiator 26
is circulated through the third loop which also includes
an expansion tank 28 and line 30 which leads back to the
inlet 16 of the engine 10. The dotted line 32 represents
means for bleeding air from the various lines. As is

known, when an engine is started, air is often trapped in
the engine or pumped into the coolant which must be

exhausted in order for the pumps in the system and
coolant to work properly. The third loop including the
line 30 is primarily to prevent overheating of the engine
and provides extra cooling when the temperature goes
over 180° F. The overall purpose of the system thus far

described is to maintain the temperature at the heat

exchanger 20 at 180° F.

The system illustrated to the right of the heat ex-
changer 20 to be described constitutes the heating ar-
rangement system for heating the interior of the car or
other compartment and is not interconnected with the
system just described.

A water circulating pump 34 is connected to pump
water in the line through one of two paths. The first

path 1s from the pump 34 around the heat exchanger 20,

through a check valve 36, through line 38, lines 39 and
41, through radiators or heating coils 40 and 42,
through which air is forced by fans or other medns not
illustrated, and back to the pump 34.

The second path is from the pump 34 through a valve
44, heat exchanger 20, through line 38, lines 39 and 41,
radiators or heating coils 40 and 42 and back to the
pump 34. |

In considering the operation of the system, the pump
34 will go on or off dependent upon the heating or air
conditioning requirements in a car. A thermocouple
means or thermistor 35 may be disposed in an overhead
duct of the system. The pump 34 will operate only
when it is desired to heat the car or heat super cooled
air during air conditioning by having heated air by the
radiators 40 and 42. This is accomplished by circulating
hot water therethrough at selected times.

The heating system for the interior of the car is de-
signed to have means, such as a temperature sensing
arrangement, including thermistors or the like, disposed
in the air ducts associated with radiators 40 and 42. The
output signals from the thermocouple arrangement are
connected to a control unit, which may include various
temperature responsive switches and power to selec-
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tively operate the pump 34 and modulator valve 44

when predetermined temperatures are reached.

- The thermocouple 35 responds to the temperature
within the air ducts (not illustrated). It is noted that this

temperature 1s not the same as the temperature of the
hot water in the system. The system is designed to sat-
1sfy various different temperature conditions. Most of
the components used in the system, such as the thermo-
stat valves, modulator valves, pump, and thermocou-
ples, are conventional and variable to accommodate
different conditions.

The thermocouple 35 detects the temperature in the
atr ducts associated with the radiators and applies a
signal to a control unit 37. The control unit includes
various temperature responsive switches and power to
operate other external devices, such as the pump 34 and
a modulator valve 44. The particular circuitry within
the control unit 37 may take various forms well known
to those skilled in the art. The details relating to the
control unit are omitted.

In considering one type of operatlen when the ther-
mocouple 35 reaches a predetermined temperature, for
example, of about 62° F. to 65° F., the control unit
responds to close a switch to apply power to drive the
pump 34 and to open the modulator valve 44. Water is
then circulated from the pump 34 through the valve 44,
through the heat exchanger 20 and heating coils 40 and
42. The check valve 36 is a spring loaded valve and is
set to have a slightly higher resistance path than the
path through the heat exchanger 20 when the valve 44
1s open. Consequently water will flow through this path
as long as the pump continues to operate with the mod-
ulator valve 44 open.

The valve 44 will remain open as long as the tempera-
ture is below a predetermined temperature, for example,
between 72° F. and 74° F. When the temperature of the
duct exceeds about 74° F., the valve 44 closes. When the
valve 44 closes, the water from the pump 34 is pre-
vented from passing through the heat exchanger 20,
overcomes the spring loading and passes through the
valve 36.

The valve 44 may be designed to go off and on peri-
odically and in effect modulates the flow so that it is on
some predetermined ratio of the total time, for example,
30% to 70% of the time depending upon air duct tem-
perature. For example, at low temperatures, the valve
44 may remain open longer than at higher temperatures.
Thus the valve 44 will close when the duct temperature
reaches 72° F., and open when the temperature drops.
As mentioned, it may be controlled to open and close at
pertodic intervals in accordance with the duct tempera-
tures.

Means 1nelud1ng thermistors to supply signals to con-
trol unit 37 could be included. The thermistors could be
used to generate voltage signals representative of tem-
perature levels. Means may also be provided in the
control unit 37 to turn the modulator valve 44 on and
off every fifteen seconds, for example. The lengths of

times for which the modulator valve remains on each

time may be dependent upon the temperature levels
represented by voltage levels generated by thermistors.
The modulator valve may be longer for low tempera-
tures and shorter for high temperatures. Various other
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means may be also used to control the operation of the
modulator valve 44 dependent upon the system design.

While there has been described a heating system with
special apphcatlon in railway cars, when auxiliary

power engine units are used, the invention is also appli-

cable in connection with other vehicles, such as buses
where engine liquid cooling systems are used. It is also
apparent that coolants other than water may be used in
the system. |

What 1s claimed is:

1. In combination with an engine which generates
heat and a liquid circulating loop including a heat ex-
changer to provide cooling for said engine,

a heating system for providing heat for a compart-

ment, comprising:

(a) heating elements in said compartment to gener-
ate heat in response to hot liquid passing there-
through,

(b) a pump for circulating liquid through said heat-
ing elements through a first and second paraliel
path, |

(c) said heat exchanger being connected in said first
parallel path so that liquid circulated there-
through by said pump through said heating ele-
ments will receive heat, from said heat ex-
changer

(d) said second path by-passing sald heat ex-
changer, and

(e) switching means including temperature respon-
sive means to selectively switch the liquid from
said pump to one of said first and second paths,
sald switching means further including a first
valve positioned in said first parallel path be-
tween sald pump and said heat exchanger, and
said switching means being responsive to a pre-
determined temperature in said compartment for
permitting liquid to flow through said first valve,

~ a second valve positioned in said second parallel
path, adjacent said pump and by-passing said
heat exchanger and being biased to normally
closed position and responsive to liquid pressure
for permitting liquid to flow therethrough when-
ever the temperature in said compartment ex-
ceeds a predetermined temperature, said first
valve will close and such restricted flow of liquid
causing the pressure in said first and second
paths to increase thereby causing said second
valve to open and permit the liquid to flow

- through said second path and by-pass said heat
exchanger.

2. A heating system as set forth in claim 1 wherein
sald temperature responsive means includes a tempera-
ture sensor means disposed to detect the temperature
within a compartment and control means conneeted to
sald temperature sensor means.

3. A heating system as set forth in claim 2 wherein
said first control valve is responsive to said control
means to open when the temperature detected by said
temperature sensor means is below a predetermine’d
level and to close when said temperature rises above a

:predetermmed level
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